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The addition of 4-aryl-3-arylimino-5-imino-I,2,4-thiadiazolidines (Hector's bases) to alkyl/aryl isothio-
cyanates in the presence of a strong base leads to the formation of l-alkyl/aryl-3-(4-aryl-3-arylimino-5-
imino-l,2,4,-thiadiazolidin-2-yl)thiourea in addition to the normal product viz., 3-alkyl/arylthioureido-4-
aryl-5-arylimino- 1,2,4-thiadiazolidine or dithiazolothiadiazole. This is the only reaction in which an
endocyclic nitrogen ofa 1,2,4-thiadiazole is involved in the addition to a heterocurnulene.
Reaction of Hector's bases with heterocumulenes are
not new and they have been reported'< to form 1:1
adducts. When the heterocumulene used is an
isothiocyanate in a neutral medium, the reaction is
observed to terminate at the simple addition stage as
reported by Joshua4 and Glidewell and co-workers.'
The product was characterised by Joshua as 4-aryl-
3-arylimino-5-arylthioureido-l,2,4-thiadiazolidine
3. Glidewell and co-workers preferred the 6aS'v-4-
aryl-2,5-bisarylamino-[1,2,4] dithiazolo[2,3-b]
[1,2,4]thiadiazole structure 3'. This product was
formed as a result of the condensation occurring on
the exo-imino nitrogen atom.
In these laboratories, interaction of
isothiocyanates with numerous 1,2,4'thiadiazole
derivatives in alkaline medium have been studied.6
In continuation of these studies, the interaction of
isothiocyanates with Hector's bases was caried out
under alkaline conditions in non-polar solvents at
room temperature and three products were obtained.
The first product which separated on diluting the
reaction mixture With ice-cold water was assigned
structure 3/3' which is identical with the
dithiazolothiadiazole reported by Glidewell and co-
workers, because its melting point and other
analytical data were consistent with those reported.
A second product separated when the filtrate after
removing 3/3' was neutralised immediately. If
however, the above filtrate was not neutralised
immediately, a third product was found to separate
on keeping the solution, the quantity of which was
found to increase with time. The second product was
observed to be very unstable and turned into a
rubbery mass and it had a low melting point. When
this product was redissolved in alkali and left
undisturbed, the third product was found to be
formed again. The third product was seen to have a
molecular composition consistent with that of a
trisubstituted amidinothiourea and the presence of
an -NH-C(=S)-NH-function in it was indicated by a
positive dehydrosulphurisation test using sodium
plumbite solution.
If the condensation of isothiocyanate had taken
place on the ring nitrogen atom, at position-2, of the
Hector's base 1, l-alkyl/aryl-3-(4-aryl-3-arylimino-
5-imino-l,2,4-thiadiazolidin-2-yl)thiourea 4 would
be formed (Scheme I). This could be the strucure of
the second product. The 'H-NMR, UV and mass
spectra could not be taken to confirm this structure
due to the unstable nature of the compound.
However, the IR spectrum of each analogue was
similar and showed major peaks at 3410, 3250,
3140, 1670, 1600, 1400, 1280, 800 and 690 ern"
characteristic of thiadiazolylthioureas.' The second
product could also have structures 5 or 6.
Compound can be 5 formed via 4 by a
rearrangement and 6 by the elimination of a
molecule of thiocyanic acid from S. But these
structures are ruled out for the second product
because (a) the chemical and analytical data of the
present compound does not agree with that reported7
for compound 6, and (b) compound 6 is not isolated
during the formation of the third product from the
second product.
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9 4 - Me C6 H4
h 4 - CI C6 H4
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The third product was assigned structure, 1-
alkyl/aryl-3-(N,N' -diaryl)amidinothiourea 7, This
structure was confirmed by further investigations
and spectral data. An NH singlet at about 0 9.0 and
another one at about 0 = 10.5 for 2H indicates that
2NH protons are equivalent whereas one is
different. The mass spectrum of the compound has a
molecular ion peak of mJz 346. Admixture of the
present compound with an authentic sample of
triphenylamidinothiourea prepared alternatively"
showed no depression in melting point. Thus the
product obtained on keeping the alkaline filtrate
undisturbed is conclusively assigned the structure 7.
The reason for the formation of 7 on keeping the
alkaline filtrate is probably due to the presence of
some sodium sulphide, formed by the
decomposition of the isothiocyanate, in the aqueous
alkaline solution. The sodium sulphide thus formed
can then reduce compound 4 and then elimination of
a molecule of HNCS gives the amidinothiourea 7.
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This probability was confirmed, in the present case
by the following reaction. When H2S was passed
through the alkaline filtrate (after removing 3/3') a
white precipitate was found to separate from the
solution and it was identical to 7. The filtrate
obtained after removing 7 showed the presence of
thiocyanate ions by a positive neutral ferric chloride
test.
Experimental Section
All reagents, except isothiocyanates, were of
commercial quality. Solvents ethyl alcohol and
methyl alcohol were used after purification by
distillation. Isothioc?;anates were prepared adopting
known procedures. 0 Purity of compounds was
ascertained by TLC using Kieselgel-G (Merck) HF-
254. Melting points were taken on a Thomas-
Hoover immersion type melting point apparatus and
are uncorrected. Mass spectra were recorded using a
Varian instrument (MAT-CH-7), IR spectra on a
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Perkin-Elmer 700 spectrometer and IH_NMR
spectra on a Varian A-60 spectrometer. The
appropriate 4-aryl-3-arylimino-5-imino-l,2,4-
thiadiazolidines (Hector' s bases) 1a-c were prepared
by the oxidation of monoarylthioureas in protic
medial 1012 •
Interaction of isothiocyanates with 4-aryl-3-aryJ-
imino-5-imino-l,2,4-thiadiazolidines: Formation
of 6aSIv -4-alkyl/aryl-2,S-bisarylamino [1,2,4]
dithiazolo[2,3-b] [1,2,4]thiadiazoles, l-alkyl/aryl-3-
(4-aryJ-3-arylimino-5-imino-l,2,4-thiadiazolidin-2-
yI)tbioureas and l-alkyl/aryJ-3-(N,N'-diaryI) ami-
dinothioureas. To a stirred suspension of 4-phenyl-
3-phenyl-imino- 5-imino-l,2,4-thiadiazolidine(BAg,
0.05 mole) and powered NaOH (2g, 0.05 mole)
in acetonitrile (20 mL), phenyl isothiocyanate
(13.5 g, 0.05 mole) was added dropwise. The
stirring was continued till the smell of the
isothiocyanate vanished. The reaction mixture was
then diluted with cold water (100 mL) when light
yellow precipitate of 3aJ3' a separated which was
filtered. The filtrate after the removal of 3aJ3' a was
divided into two equal portions. One portion was
neutralised immediately with ice-cold dil. Hel till
the pH was between 7-S. The precipitated product
4a was collected, washed with water (50 mL) three
to four times and purified by dissolving in dil.
NaOH solution (50 mL), filtering to remove any
insolubles and reprecipitating by neutralisation. It
was then dried in an air oven (yield 49%), m.p.
10S°e. The second portion of the filtrate was left
Table I--Key of the appropriate analogues used in the reaction
between Hector's bases 1 and isothiocyanates 2 and those of
the products formed 3/3', 4 and 7
Hector's Base Isothiocyanate Products formed
la 2a 3/3'a 4a 7a
a b b b b
a c c c c
b a d d d
b b e e e
b d f f f
b e g g g
c a h h h
The details of the substituents in each analogue a-h in the above
sequence is given in Scheme I.
Table I1-6aSiv -4-AlkyVaryl-2,5-bisarylamino[1,2,4] dithiazolo[2,3-b] [1,2,4]thiadiazoles3/3', l-alkyVaryl-3-(4-aryl-3-arylimino-5-
imino-l ,2,4-thiadiazolidin-2-yl)thioureas4 and l-alkyVaryl-3-(N.N·-diaryl)amidinothioureas 7
















































Satisfactory microanalyses were obtained: C±0.18; HiO.11;NiO.10; SiO.05.
'HNMR (DMSO-d/fMS): 3/3'a: 7.I(m,15H), 8.I(s,IH), 14.9(s,IH); 3/3'c: 2.8(d,3H), 7.3(m,I OH), 8.4(s,IH), II.2(s,IH); 7a:
7.2(m,15H), 9.8(s,IH), 10.3(s,2H);7b: 2.4(s,3H), 7.3(m,14H), 9.9(s,IH), 1O.5(s,2H)
MS(70eV)m/3(%): 3/3'a: 404(M ,38)(100); 7a: 346(M+,34)(IOO);7c: 284(M+,12)(100)
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undisturbed overnight at room temperature. The
white precipitate of 7a which was formed in the
alkaline solution was isolated by suction and washed
well with cold water (l00 mL). It was then
crystallised from ethanol as shining white needles
(yield 71%), m.p. 164°C. The filtrate, after
removing 7a, was neutralised immediately with dil.
HCI when a small quantity of 4a was isolated again.
The reaction of the thiadiazolidine la and the
other thiadiazolidines lb and lc with the
isothiocyanates 2a-e were all carried out similarly
and were found to afford the products 3/3' a-h, 4a-h
and 7a-h as given in Table 1. The corresponding
physical and analytical data are given in Table II.
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